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TITLE: Interrupt controller and a microcomputer incorporating this controller 



Abstract Text (1) : 

To downsize the circuit scale of a CPU in a microcomputer capable of executing 
multiple interrupt, an interrupt controller includes an interrupt mask level 
register . The CPU temporarily transfers or stacks processing data into a RAM. The 
processing data include a PSR (i.e., system register) value and a PC (i.e., program 
counter) value of the interrupt processing presently running in CPU. At the same 
time, the CPU sends a stack signal "STK" to the interrupt controller. In response 
to the stack signal "STK", the interrupt controller temporarily transfers the 
interrupt mask level stored in the register into the RAM. When the CPU restarts the 
suspende d interrupt processing, the CPU reads the PSR value and the PC value from 
the RAM while the CPU produces a return signal "RTN." In response to the return 
signal "RTN", the interrupt mask level is returned from the RAM to the register. 

Detailed Description Text (8) : 

On the other hand, the interrupt controller 4 comprises an interrupt pri ority 
setting register 42, a priority judging circuit 44, an interrupt mask level 
register 46, and a comparator 48. The interrupt priority setting register 42 sets 
beforehand the priority to the interrupt processing corresponding to each interrupt 
request signal entered from the above-described peripheral circuits 10. The 
priority judging circuit 44 receives a plurality of priority values produced from 
the interrupt priority setting register 42 which correspond to a plurality of 
interrupt request signals simultaneously entered to the interrupt priority setting 
register 42. Then, the priority judging circuit 44 selects an interrupt request 
signal having a highest priority with reference to the received priority values . 
The interrupt mask level register 4 6 stores an interrupt mask level which 
represents the priority of the interrupt processing presently running in CPU 2. The 
comparator 48 compares the priority of the selected interrupt request signal, which 
is recognized by the priority judging circuit 44 as having the highest priority, 
with the interrupt mask level stored in the interrupt mask level register 46. When 
the priority of the interrupt request signal newly selected by the priority judging 
circuit 44 is higher than the priority of the interrupt processing presently 
running in CPU 2, the comparator 48 sends a CPU interrupt request signal "INTR" to 
CPU 2. 

Detailed Description Text (20) : 

The processing of step 130 is performed for simultaneously transferring the above 
data into the predetermined stack area in RAM 6, namely, for the simultaneously 
stacking of the PSR value and the PC value of the interrupt processing suspended in 
response to the CPU interrupt request signal "INTR" as well as the interrupt mask 
level of this suspended interrupt processing. To this end, the data (i.e., PSR 
value and PC value ) in the system register (PSR) 26 and the program counter (PC) 28 
is sent via predetermined signal lines of the data bus 9 which are different from 
the signal lines for the interrupt mask level register 46. More specifically, among 
a plurality of signal lines corresponding to all bits (32 bits in this embodiment), 
three signal lines corresponding to the upper 3 bits are used for outputting the 
interrupt mask level. On the other hand, the signal lines used for outputting the 
"^^l^e and the PC value are different from the above three signal lines 
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dedicated to the interrupt mask level. 

Detailed Description Text (21) : 

FIG. 3 shows a detailed allocation of the signal lines in the data bus 9. The 
signal lines for the upper 3 bits are used to transmit the interrupt mask level 
from the interrupt mask level register 4 6 to RAM 6. The signal lines for the lower 
24 bits are used to transmit the data (i.e., PC value of 24 bits) of the program 
counter (PC) 28 to RAM 6. The signal lines for the remaining 5 bits are used to 
transmit the data (i.e., PSR value of 5 bits) of the system register (PSR) 26 to 
RAM 6. 

Detailed Description Text (27) : 

Furthermore, according to the above-described embodiment, CPU 2 suspends the 
presently running interrupt processing when CPU 2 receives the CPU interrupt 
request signal "INTR" from the interrupt controller 4. When CPU 2 starts new 
interrupt processing while suspending the presently running interrupt processing, 
CPU 2 temporarily transfers the processing data (i.e., PSR value, PC value ) of the 
suspended interrupt processing into the stack area of RAM 6. The processing data 
thus temporarily transferred into RAM 6 are required in restarting the suspended 
interrupt processing. At the same time, the interrupt mask level stored in the 
interrupt mask level register 4 6 is temporarily transferred into the predetermined 
stack area of RAM 6. When CPU 2 restarts the suspended interrupt processing, CPU 2 
reads out the processing data (i.e., PSR value and PC value ) from RAM 6. The 
readout processing data (i.e., PSR value and PC value ) are written into the system 
register (PSR) 26 and the program counter (PC) 28, respectively. At the same time, 
the interrupt mask level register 4 6 reads out the interrupt mask level from RAM 6 
and renews an interrupt mask level presently stored therein by the readout 
interrupt mask level. 

Detailed Description Text (31) : 

Furthermore, in the above-described embodiment, the interrupt mask level is 3 bits. 
However, the kinds of interrupt request signals entered from the peripheral 
circuits 10 may be few. The priority of each interrupt request signal may be 
expressed by a binary data of 2 bits. In such a case, the interrupt mask level 
register 4 6 can be arranged to store a binary data of 2 bits. And, the interrupt 
mask level of two bits is transmitted from the interrupt controller 4 to RAM 6. On 
the other hand, the kinds of interrupt request signals entered from the peripheral 
circuits 10 may be many. The priority of each interrupt request signal may not be 
expressed by a binary data of 3 bits. In this case, the bit number of the interrupt 
mask level register 4 6 should be set to an appropriate value agreeable to the bit 
number (e.g., 5 bits) of the binary data representing the priority. Furthermore, it 
is preferable to divide the transmission of the interrupt mask level (5 bits) into 
two stages; a first stage is a transmission for the upper 3 bits and a second stage 
is a transmission for the lower 2 bits. 
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ART-UNIT: 218 9 

PRIMARY-EXAMINER: Auve; Glenn A. 

ASSISTANT-EXAMINER: Vu; Trisha 
ATTY-AGENT-FIRM: Posz & Bethards, PLC 
ABSTRACT : 

To downsize the circuit scale of a CPU in a microcomputer capable of executing 
multiple interrupt, an interrupt controller includes an interrupt mask level 
register . The CPU temporarily transfers or stacks processing data into a RAM, The 
processing data include a PSR (i.e., system register) value and a PC (i.e., program 
counter) value of the interrupt processing presently running in CPU. At the same 
time, the CPU sends a stack signal "STK" to the interrupt controller. In response 
to the stack signal "STK", the interrupt controller temporarily transfers the 
interrupt mask level stored in the register into the RAM. When the CPU restarts the 
suspended interrupt processing, the CPU reads the PSR value and the PC value from 
the RAM while the CPU produces a return signal "RTN." In response to the return 
signal "RTN", the interrupt mask level is returned from the RAM to the register. 

3 Claims, 4 Drawing figures 
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TITLE: Programmable digital filter for stable interval detection 



CLAIMS : 



16. The peripheral device of claim 15 further comprising: 

an interrupt mask register which is coupled to receive an interrupt mask value from 
said bus and which is coupled to said state machine to selectably prevent said 
peripheral device from interrupting said processor according to said interrupt mask 
value . 
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DOCUMENT-IDENTIFIER: US 3676861 A 

TITLE: MULTIPLE MASK REGISTERS FOR SERVICING INTERRUPTS IN A MULTIPROCESSOR SYSTEM 
Brief Summary Text (8) : 

A mask register is provided in a system controller that stores the priority rating 
of the program being processed by a control module. Another register stores the 
interrupt requests for processing time or access to a module in the system. The 
mask register selectively prevents the interrupt from being serviced by the control 
module associated with the mask register by disabling a priority select interrupt 
logic circuitry that prevents the transmission of the interrupt signals to the 
control module. At the completion of the program by the control module the control 
module requests the highest priority interrupt signal stored in the interrupt 
register . The interrupt signals are sent to the interrupt registers by the modules 
requesting an interrupt . A priority rating signal set as well as an identification 
signal are included with the interrupt signal. This priority rating signal places 
the interrupt signal in a priority tree logic circuitry. The priority tree permits 
the servicing of interrupts at the highest level first by any of the control 
modules, thus providing for the servicing of the interrupts by several processors 
set as control processors rather than having only one processor servicing 
interrupts . 
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Mar 17, 1998 



DOCUMENT-IDENTIFIER: US 5729720 A 

TITLE: Power management masked clock circuitry, systems and methods 
Detailed Description Text (812) : 

In FIG. 44, the Interrupt Request register stores requests from all channels 
requesting service. Its bits are labeled using channel names IR7-0. Corresponding 
to the channel names, the in-service register bits are named IS7-0. These bits 
indicate which channels are currently being serviced. The Interrupt Mask register 
permits the CPU to disable any or all interrupt channels. The priority resolver 
evaluates inputs from the above three registers, issues interrupts, and latches the 
corresponding bits into the in-service G54 register. A master controller of FIG. 43 
outputs a code to the slave device during interrupt acknowledge cycles. This output 
is compared in the cascade buffer/comparator with a 3-bit identification code 
{previously written) . If the codes match, the slave controller generates an 
interrupt vector. The contents of the Vector register provide the CPU with the 
appropriate interrupt vector. 
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ART-UNIT: 236 

PRIMARY-EXAMINER: Butler; Dennis M. 

ATTY-AGENT-FIRM: Burton; Dana L. Kesterson; James C. Donaldson; Richard L. 

ABSTRACT: 

An electronic system (100) includes a register (TONTOFF) for data and a clock 
circuit (2340, 708) coupled to the register and responsive to the data in the 
register to generate a series of clock pulses (CPU. sub.-- CLK) . The series of clock 
pulses occupies time intervals (2550) interspersed with time intervals free of 
clock pulses (2552), as an output having a ratio of the time intervals responsive 
to the data. Other devices, systems and methods are also disclosed. 
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** See image for Certificate of Correction ** 

TITLE: Store double word and status word write graphics primitives 
Detailed Description Text (22) : 

The other registers in the graphics device of significance are a hardware status 
mask register 319 and a hardware status vector address register 318, both in the 
internal operating registers 316 of the command stream controller 204. The hardware 
status mask register 319 enables or disables masking of a signal from the interrupt 
status register 317 in response to a status bit change. A store double word is only 
reported to the cacheable memory 116 if the signal is not masked. The hardware 
vector address register 318 contains the cacheable address where the contents of 
the interrupt status register 317 are reported. As previously mentioned, any change 
in any of the bits in the interrupt status register 317 results in the status being 
reported to the cacheable memory 116 if the corresponding bit is not masked off in 
the hardware status mask register 319. 
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ART-UNIT: 276 

PRIMARY-EXAMINER: Tung; Kee M. 

ATTY-AGENT-FIRM: Blakely, Sokoloff, Taylor & Zafman LLP 
ABSTRACT : 

A method for communicating graphics device status information to a graphics driver. 
Status of a graphics device is checked to determine whether the graphics device is 
ready to process a next instruction. A location in cacheable memory accessible to a 
graphics driver is updated with the status. The graphics driver reads the status to 
determine when to generate the next instruction for processing by the graphics 
data. A first instruction to be forwarded to the graphics device is generated. A 
status in an operating register in the graphics device is updated indicating that 
an event is being monitored. The updating is performed in response to receipt of 
the first instruction by the graphics device. The status is written to a second 
cacheable location in system memory accessible to the graphics driver. A second 
instruction is generated by the graphics driver to provide a predetermined address 
and instruction completion data to the graphics device. 

12 Claims, 7 Drawing figures 
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DOCUMENT-IDENTIFIER: US 6681261 B2 
TITLE: Programmable matrix switch 




Detailed Description Text (88): 

Both positive and negative edge interrupt registers 406 and 408 have corresponding 
mask (or enable) registers 410 and 412, respectively. Mask registers 410 and 412 
are used to mask and unmask the edge interrupt bits in the corresponding edge 
interrupt registers . A zero in the mask register masks (disables ) the corresponding 
bit in the associated edge interrupt register; a one in the mask register unmasks 
(enables) the corresponding bit in the associated edge interrupt register . When an 
edge interrupt bit is masked, it cannot generate an interrupt signal; whereas when 
it is unmasked, it can. An OR gate 414 ORs all of the unmasked negative edge 
interrupt bits together to produce a Phantom negative signal 416 that controls the 
state of the Low Priority Interrupt Bit in the port module cards status and control 
register. Similarly, an OR gate 418 ORs all of the unmasked positive edge interrupt 
bits together to produce a Phantom positive signal 420 that controls the state of 
the High Priority Interrupt Bit in the port module cards status and control 
register. Finally, an OR gate 4 22 ORs all of the unmasked positive and negative 
edge interrupt bits together to produce a Summary Port Module Interrupt signal 424 
that is sent over the backplane to the controller module. In other words, any bit 
set in any edge register causes the summary port module interrupt signal to be on 
(provided that interrupt bit has not been disabled) . The summary interrupt signal 
stays on until all of the set edge interrupt register bits are cleared or disabled 
and enabling a set bit causes the summary interrupt signal to go on. 
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ABSTRACT: 

A system and method for interconnecting a plurality of network components to form a 
local area network (LAN) include a wiring manager having at least one port module 
connected to a controller via a data signal bus on a passive backplane. Each port 
module includes a plurality of ports which can be programmed to electrically couple 
selected sets of the plurality of network components without physically rerouting 
network cabling. A LAN management system provides a graphical user interface to 
communicate with the wiring manager and provide network status information and 
control the wiring manager to configure the network. 
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Detailed Description Text - DETX (117): 

One or more interrupts can be disabled as directed by the software. All 23 
external interrupts can be masked by writing a 12-bit value to the two mask 
registers . To enable a certain interrupt, the programmer must write a "1" to 
the corresponding bit in one of the two mask registers . The MSB of one of the 
mask registers will totally disable all 23 interrupt inputs if it is set to a 
"1". If it is set to a "0", the 23 interrupt inputs will be enabled or 
disabled according to the way the remaining bits in the mask registers are set. 
This MSB is known as the global enable bit. The second MSB of one of the mask 
register^ enables or disables the highest priority interrupt. The LSB of the 
other mask register enables or disables the lowest priority interrupt input. 
The remaining interrupt inputs are enabled or disabled by the remaining mask 
register bits, with descending interrupt priority. The polarity of the 
individual interrupt-enable bits is opposite to the polarity of the global 
interrupt -inhibit bit. If an interrupt control bit is a "1", the corresponding 
interrupt will be enabled. If an interrupt control bit is a "0", the 
corresponding interrupt will be disabled. 
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Detailed Description Text - DETX (81) : 

There are 16 levels of interrupt prioritized on chip as indicated in Table 
4. Nine are external, of which two are level sensitive (lOL.sub.l INT, 
IOL.sub.2 INT). The other seven external interrupts are either level or 
edge-sensitive, according to the interrupt mode bit in the configuration 
register. All interrupts are latched into the pending interrupt register (PIR) 
250 and may be disabled, or masked by the mask register (MK) 270, except as 
indicated in the table. 
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